Abstract. Concrete is a versatile material with tremendous applications in
INTRODUCTION
It is important to consider the effect of size and shape while estimating the ultimate compressive strength of a concrete member under various loading conditions. In estimation of the ultimate strength of a concrete flexural member, the effect of member size is usually not considered [4, 5] . In general for various types of loading, however, the strength always decreases with an increase of member size [6, 7, 8, 9] . Further, there is also an influence of the shape of the specimen. This research work hence focuses on the size effect of axial compressive strength of concrete [10, 11, 12, 13] . The present work is intended to study the effect of size and shape of specimen on the axial compressive strength of concrete. Specimens of various sizes are cast with square and circular crosssections i.e., cubes, prisms and cylinders [13, 14] , and to investigate their behavior in compression at 7 and 28 days. Specimens are cast for a concrete mix proportion of 1: 1.62: 2.64/ 0.50 with and without alkali resistant glass fiber. Specimens of plain as well as glass fiber concrete are tested for 7 and 28-day strengths in axial compression.
EXPERIMENTAL PROGRAM
To study the size and shape effect of test specimens on the compressive strength of GFRC a detailed experimental program has been proposed. Table-1 shows the details of the specimens cast to study the same. The details of the companion plain concrete specimens are also given. 
Cement
Ordinary Portland cement confirming to 53 Grade (as per IS 12269: 1993), river sand was used as fine aggregate, while crushed granite was used as coarse aggregate with a MSA of 20mm was used through out the investigation. The investigation included studies on compressive strength with and without fiber. The cement used was having a normal consistency of 36%, with initial setting time and final setting times of 65 minutes and 415 minutes respectively. The fineness as tested by using sieving method (as per IS 4031 Part 1: 1996) was 8.5%, while the specific gravity was 3.14.
Fine Aggregate
Locally available river sand of 4.75mm down graded to 150 micron is used as fine aggregate. The fineness modulus, specific gravity, voids ratio, porosity and the unit weights of fine aggregate are 2.3, 2.5, 0.578, 0.366 and 12.75kN/m 3 respectively. The properties were determined as per IS 2386: 1999. Sand was confirming to Zone-2 as per the graded sample versified as per IS 383: 1970.
Coarse Aggregate
The crushed granite stone aggregate of 20mm size downgraded to 4.75mm obtained from local crushing plants is used as coarse aggregate in the present investigation. The fineness modulus, specific gravity, voids ratio, porosity and the unit weights of coarse aggregate are 7.77, 2.68, 0.88, 0.47 and 17.0 kN/m 3 respectively. The properties were determined as per IS 2386-1999.
Glass Fiber
Glass fiber of alkali resistant type (CEM-FILL) was used in the present study. It has a very high tensile strength of order1020-4080 N/mm 2 . Alkali resistant glass fibers (AR glass) are proved to be exhibiting superior durability properties when used with low alkaline cement. In general fibers are the principal load-carrying members, while the surrounding matrix keeps them in the desired locations and orientation, acting as a load transfer medium between them, and protects them from environmental damage. In fact, the fibers provide reinforcement for the matrix and other useful functions in fiberreinforced composite materials. Glass fibers can be incorporated into a matrix either in continuous lengths or in discontinuous (chopped) lengths.
Mix design procedure
The mix was designed as per the American Concrete Institute method of Mix Design 3. An optimum content 1kg per m 3 of glass fiber was used in the study.
Casting and testing
The details of the specimens cast are given in Table- 1, confirming with in the narrow tolerance to the prescribed shape, dimensions and plainness. The workability studies were conducted on fresh concrete as per IS 1199: 1959. The specimens were cast in the cast iron moulds of standard dimensions. At the end of 24 hours the specimens were removed from the moulds and were placed in clean water for curing. After 7 and 28 days of curing, the specimens were taken out from the curing tank. The cylindrical specimens were endcapped with a vitrobond sulphur based capping compound. The testing procedure was confirming to IS 516: 1959. A constant rate of stress equals to 0.2 to 0.4 MPa per second was applied on the specimens. The specimens are tested in axial compression, at 7 and 28 days of age, on a 3000 kN digital compression test machine in compliance with IS 516:1959.
RESULTS AND ANALYSIS
The results of the experimental program conducted to understand the size and shape effect on the compressive strength of concrete is analyzed in detail. Tables 2 and 3 present the results of axial compression tests conducted on plain concrete specimens and glass fiber based concrete specimens respectively. 
Effect of Size of the Specimen on Compressive Strength
Figs.1&2 depict the variation of compressive strength with cube size for plain concrete and glass fiber concretes respectively for 100 and 150mm based cubes. Fig-1 shows the variation without fiber specimens and it may be noted from this figure that the increase in compressive strength was though noted in both 100mm based and 150mm based specimens it may be noted that the percentage change as expected was there with fiber addition though marginally. Further, it was also noted that change in strength was more evident for higher size specimens, everything being constant. Sometimes, there was a decrease in compressive strength also. with size of cubes (glass fiber)
Effect of Slenderness ratio on the Compressive strength of Concrete
To understand the behaviour of slenderness ratio (H/D ratio), Figs 3 and 4 are plotted for compressive strength with respect to the slenderness ratio based on 100mm diameter cylinders. Similarly, Figs 5 and 6 shows the variation based on 150mm diameter cylinders. It is evident from the study that as the slenderness increases there is a decrease in the compressive strength. This is true irrespective of the size of the specimen used and addition of fibers. However the fiber based specimens showed higher values as compared to no fiber specimens. For the same shape of the specimens as can be observed from the Figs 3&4 and Figs 5&6 in general 100mm diameter based cylinders both non fibrous and fibrous specimens gave higher values for identical slenderness values. This is in agreement with the compressive strength of cubes. 
Effect of Shape of the Specimen on Compressive Strength
The effect of slenderness on the compressive strength of concrete was studied based on the cylinders. A similar investigation was made on square based specimens and as in case of circular shape specimens with an increase in the slenderness value as observed in Figs 7&8 and Figs 9&10 there is a decrease in the compressive strength. This is true of both fibrous and non-fibrous specimens. Further, the steepness in the decrease is more in square shaped specimen as against circular shape specimens for the same H/D ratio.
Figs 11&12 show the comparison of shape effect based on 100mm based specimens. A comparison for different slenderness ratios with reference to different shapes viz., square and circular can be noticed from these figures for non fibrous and glass fiber based specimens. The comparison is also done for the different ages i.e. 7 and 28 day strengths. The square based prisms always gave higher values and fibrous specimens gave values marginally higher than circular based specimens. The results are almost identical with 150mm square and circular based specimens as is evident from Figs 13 and 14. [1] . Međutim, pravilnik ACI predviđa projektovanje na temelju čvrstoća na pritisak dobijenih na standardnim cilindrima dimenzija 150  300 mm [2] . Korišćenje cilindara dimenzija 100  200 mm postaje sve više prihvaćeno, kako raste potreba za ispitivanjem betona visoke čvrstoće [3] . U ovom smislu, veličina i oblik betonskog tela postaje važan parametar kod čvrstoće na pritisak.
U svetlu važnosti čvrstoće na pritisak betona i zahvaljujući činjenici da se koriste konstruktivni elementi različitih veličina i oblika, predlaže se ispitivanje uticaja veličine i oblika probnih tela na rezultate čvrstoće betona na pritisak. U ovom radu su pripremljena probna tela od običnog i betona ojačanog staklenim vlaknima (GFRC), da bi se izvršila uporedna analiza.
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